ABSTRACT
INTRODUCTION
Double J stents have been an essential part of urological practice. They are typically placed to prevent ureteral obstruction due to a variety of intrinsic or extrinsic etiologies. These include ureteral strictures, obstructing ureteral calculi, uretero-pelvic junction obstruction, retroperitoneal tumor or fibrosis, trauma, gestational hydronephrosis and iatrogenic injury. Stents are also placed to provide urinary diversion or postoperative drainage or to help J Clin Exp Invest www.clinexpinvest.org Vol 1, No 1, April 2010 identify and prevent inadvertent injury to the ureters before surgical procedures. Their use has increased especially with the popular use of extracorporeal shock wave lithotripsy and improvement in the endourological techniques and stent technology 1 .
The disadvantages of the stents are encrustation, infection, intolerance of a foreign body and the need for endoscopic retrieval. New stents have a high patient tolerance and a low rate of encrustation and infection by limiting biofilm formation on the stent surface 1 .
Most children require general anesthesia or sedation for removal, but topical anesthesia is generally enough for adults. The classic method for retrieving the ureteral stents is using a cystoscope and grasping forceps under topical anesthesia. However, it is a painful method. Various alternative techniques were described including cystoscopic and noncystoscopic methods 2, 3 . We described a minimally painful and a simple method for retrieval of ureteral stents using an uretero-renoscope.
METHODS
This study was designed as a prospective, randomized controlled trial. From July 2007 to April 2008, 60 patients with ureteral stents were enrolled in this study. All patients were assessed by urinalysis, urine culture and a plain abdominal X-ray. Patients with a history of sepsis, renal failure, solitary kidney, bilateral ureteral stents, migrated stents and under age of 18 years were excluded from the study. A total of 60 consecutive adults divided into two groups. A total of 30 patients underwent cystoscopic retrieval, and 30 patients underwent ureteroscopic retrieval. A 20 Fr Karl Storz rigid cystoscope and a flexible grasping forceps were used in the cystoscopic group. A 8.5 Fr, 34 cm Karl Storz semirigid ureteroscope with a 5 Fr working channel and a rigid grasping forceps were used in the ureteroscope group. All stents were retrieved under topical anesthesia by lidocain gel. No patient required general anesthesia or sedation. The operation time was calculated from the time the cystoscope or ureteroscope was introduced to the final removal of all endoscopes and stents. A visual analogue pain scale (VAS) was used to quantify the degree of pain. "No pain" was designated with the zero point and "the most intractable pain ever felt" at the 10 cm end. The patients were asked to mark the degree of pain using this analogue scoring system. Before the study, approval was obtained and all patients gave informed consent. All patients received oral quinolone preoperatively except pregnants (they received oral first-generation cephalosporins), which was maintained for 3 days. Patients in each group were assessed for stented time, stent side and reason of stent placement, operation time, peroperative pain, postoperative pain, irritative voiding symptoms and hematuria. Postoperative pain and irritative voiding symptoms were rated according to the study carried out by Jeong et al. 4 : absent (score 1), mild (symptoms within 0-3 days of operation, bearable with no medication; score 2), moderate (symptoms persisting for 3-7 days, painful enough for medication; score 3), and severe (symptoms for 7 days, requiring the use of analgesic; score 4).
Statistical analysis was done with SPSS 10.0 statistical software. After the distribution of all parameters was tested using Kolmogorov-Smirnov test; chi square test, independent samples test, Fisher's exact test and Mann Whitney U test were used to compare the results of two groups. All continuous variables were expressed as mean plus/minus standard deviation. A p<0.05 was accepted as a threshold for statistical significance.
RESULTS
The stent was successfully retrieved in all 60 patients. All patients discharged at the same day. The characteristics of the patient's stent side and reason of stent placement are shown in Table 1 . There were no statistical differences in the two groups regarding patient gender and age or stent side, operative time or stented time. The most common reason for stent placement was ureteroscopic lithotripsy (65%). 
R: Right, L: Left
The operative pain score, stented time, operative time, postoperative pain score, irritative voiding symptoms and hematuria of two groups are shown in Table  2 . There was no statistical differences between two groups regarding stented time. Mean operative time in the ureteroscopic group was longer than in the cystoscopic group, but the difference did not reach to a significant level (p>0.05). Both in male and female patients the mean operation pain score (VAS) was significantly higher in the cystoscopic group than in the ureteroscopic group (p<0.01) (Figure 1 ). The entire irritative voiding symptom scores (postoperative lower abdominal pain, dysuria, frequency, urgency) were significantly higher in the cystoscopic group among males, however they were statistically not significant in both groups among females. Hematuria was more prevalent in the cystoscopic group (p<0.05), but it was not significant among female patients of two groups (p>0.05). 
DISCUSSION
The traditional method for retrieving of ureteral stents is the cystoscopic technique which is particularly troublesome because of pain especially in the male patients when using a conventional rigid cystoscope. In this report, we suggest the use of ureteronoscope to retrieve ureteral stents.
Various alternative techniques were described including endoscopic and non-endoscopic methods. One of the non-cystoscopic techniques was to remove the ureteral stents by a urethral catheter with a rare earth magnet attached to its proximal end. In this technique the ureteral stent had a stainless steel bead attached to its distal end 5 . However these materials are not used widespread. The use of a nylon snare or wire-loop retrievers, as proposed by some authors, is not a simple procedure 6 . Stents with nylon tethers attached to their distal ends enable manual withdrawal without anesthesia. But this technique can apply only to short term stents because the suture sometimes causes dislodgement of the stent. Additionally the dangling suture can cause a slight degree of incontinence 7 . Some authors have described minimally invasive, nonendoscopic stent retrieval methods using fluoroscopic techniques [8] [9] [10] . However it is not a widespread application neither at radiology nor at urology clinics. Also flexible cystoscopic retrieval has been described [11] [12] . Retrieval instruments specifically designed for the flexible cystoscope, are often unsuitable, prone to breakage and very expensive, especially if this breakage causes frequent replacement 13 . Furthermore Simonato et all. have devised a wire hook to retrieve stents by flexible cystoscope 14 . It was a simple and inexpensive method, however we know that the flexible cystoscope has not been as widely accepted in the field of urology as in other fields 15 . As a matter of fact in our country most urology clinics use the ureteroscope rather than the flexible cystoscope. The ureteroscope is a better known instrument to urologists.
Certain complications can be occurred with implantation of a foreign object into the urinary tract, including urinary tract infection, malposition and migration, irritative voiding symptoms, encrustation, pyuria, hematuria, incontinence, stent fracture, ureteral erosion or fistulization, and the forgotten stent 16 .
One of the known complications is the migration of the stent beyond the ureteric orifice. The standard technique for the retrieval of a proximally migrated stent is ureteroscopic extraction with a basket or a grasping forceps. Nevertheless many different methods have been described for migrated stents 2 . At this time ureteroscopes did not defined for retrieval nonmigrated ureteral stents except in an infant. It has no drawbacks in applying ureteroscopic procedure in pediatric patients under sedation or general anesthesia or when pediatric endoscopes and graspers are unavailable 3 .
In this study we showed that minimally painful and irritative ureteral stent retrieval with ureteroscope is a safe and reliable method. Both in male and female patients the mean operative pain score (VAS) was significantly higher in the cystoscopic group than in the ureteroscopic group. Irritative voiding symptoms were significantly higher in the cystoscopic group among males; however the difference was not significant between two groups among females. The retrieval procedure is highly patient tolerable because minimal discomfort was associated with the passage of an 8.5 Fr ureteroscope in the anesthetized urethra especially in male patients. It is also a minimally painful method in females. Sedation or general anesthesia was unnecessary, enabling patients to return to normal activity immediately.
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In conclusion, ureteroscopic stent retrieval was found as a minimally painful, safe and reliable method in both gender patients in present study. Also ureteroscopic stent retrieval less provoke irritative symptoms among males, meanwhile in female patients both technique cause similar irritative symptoms. The ureteroscopic retrieval procedure is highly patient tolerable rather than the cystoscopic retrieval. We suggest that it may be the standard technique for this procedure. Further studies with more patients needed to make this issue clearer.
